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DETAILED ACTION 
Response to Amendment 

1 . Examiner acl^nowledges and accepts amendments made to claims, filed on 
October 14, 2008: 

Claims 12-13, 15-16, 18, 20-23, 29-32, 35-39, and 43-45 are pending; and 
Claims 43-45 have been added. 

Response to Arguments 

2. Applicant's arguments, filed on October 14, 2008, have been fully considered but 

they are not persuasive. 

Applicant's arguments on pages 10-16, 

1) pertaining to claims 12, 29, and 35, where applicant submits that Contrary to 
the implication of the Office Action, nowhere in this portion of Fujiwara, nor in the cited 
equations 1 , 2, and 5 of Fujiwara, is there any disclosure or suggestion that "according 
to an increase or decrease in the DBR control current, a refractive index of said active 
region optical waveguide equally decreases or increases, respectively, in accordance 
with a refractive index of the first DBR region and the second DBR region such that a 
ratio of the lasing wavelength shift quantity is maintained in a range from 0.9 to 1 .1 ," as 
generally recited in claims 12, 29, and 35. 

However, it is the examiner's interpretation that Fujiwara et al. disclose in formula 
(1), (2), (5) and specification that the formulas (2) shows that a refractive index of said 
active region optical waveguide equally decreases or increases according to an 
increase or decrease in the DBR control current and mode-hope-free tuning range (see. 
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formula (5)) is establislied based on the formula, n eff-osR = n eff-Aci , which leads to the 
following limitation, i.e., "in accordance with a refractive index of the first DBR region 
and the second DBR region such that a ratio of the lasing wavelength shift quantity is 
maintained in a range from 0.9 to 1 .1 ."; thereby the argument of this limitation is not 
persuasive. 

2) pertaining to claims 12, 29, and 35, where applicant argues that accordingly, 
the assumption used in Fujiwara that A neq-ACT=0, apparently denotes that the equivalent 
refractive index of the active region is NOT changed according to an increase or 
decrease in the DBR control current in Fujiwara.. 

However, it is the examiner's interpretation that the assumption used in Fujiwara 
that A neq-ACT=0 Is used to show that the cavity modes shifts slower than the Bragg 
wavelength (see, p. 1 133, left section, lines 7-8 of Fujiwara et al. ); thereby the 
argument of this limitation is not persuasive. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 12-13, 15, 18, 21 , 23, 30-32, 34, 36-38 are rejected under 35 
U.S.C. 102(b) as being anticipated by Fujiwara et al. (cited as 8 of IDS, filed on 
12/28/2006). 

Regarding claim 12, 
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Fujiwara et al. discloses in figure 1 and specification: 

12. A wavelength tunable distributed Bragg reflector (DBR) laser having optical 
waveguide surrounded by a clad layer on a substrate, comprising; 

a first passive region optical waveguide (see. Passive Layer) including a first 
DBR region having a diffraction grating in a section whose length corresponds to 
effective length of 95% or more of the saturated effective length value of the first DBR 
regions(see, figure 3 & 4), wherein the lasing wavelength is controlled by a DBR control 
current (see, Idbr), 

a second passive region optical waveguide (see, Passive Layer) including a 
second DBR region having a diffraction grating in a section whose length corresponds 
to an effective length of 75% or less of the saturated effective length value of the 
second DBR region (see, figure 3 & 4), wherein the lasing wavelength is controlled by 
the DBR control current (see, Idbr), and said length of the second DBR region is within a 
range where the effective length of the second DBR region increases/decreases lineally 
in relation to the length of the second DBR region (see, in figure 3, the linearity in the 
range of an effective length of 75% or less of the saturated effective length value), and 

an active region optical waveguide (see, Active Layer) in which the first passive 
region optical waveguide and the second passive region optical waveguide are optically 
connected at both ends, wherein emission state is controlled by the active region 
current (see, Uct), irrespective of the DBR control current. 

wherein according to an increase or decrease in the DBR control current, a 
refractive index of said active region optical waveguide equally decreases or increases 
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(see, (1) and (2), right section, p. 1 132), respectively, in accordance with a refractive 
index of the first DBR region and the second DBR region such that a ratio of the lasing 
wavelength shift quantity to the Bragg wavelength shift quantity is maintained in a range 
from 0.9 to 1 .1 (see, left section, (5), line 15, p. 1 133). 




Regarding claim 13, 15, 18, 21, 23, 30-32, 36-38, 

Note that Fujiwara et al. discloses in figure 1 and specification a first electrical isolating 
region and a second electrical isolating region (see, the separation of electrode) (claim 
13, 30,36), the length of active region in a range from 30 fxm to 100 fxm (see, figure 5) 
(claim 15, 18, 21, 23, 31-32, 37-38). 

Claim Rejections - 35 USC § 103 
5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claim 16, 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fujiwara et al. in view of Chraplyvy et al. (US 4905253). 

Regarding claim 16, 20, 

Fujiwara et al. discloses the limitations of claim 12,13 for the reasons above. 

However, Fujiwara et al. is silent as to an ant-reflection film on end face of the 
passive region optical waveguide. 

Chraplyvy et al. discloses an anti-reflection coating to two end faces (see, col.5, 
lines 29-31). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of invention to combine the an anti-reflection coatings to two end faces of 
Chraplyvy et al. with a wavelength tunable DBR laser of Fujiwara et al because this 
provides the at least two end facets to reduce end facet reflections to a minimum (see, 
col.5, lines 29-31 of Chraplyvy et al.). 

7. Claim 22, 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fujiwara et al. in view of Ikeda et al. (US 4993036). 

Regarding claim 22, 39, 

Fujiwara et al. discloses the limitations of claim 12, 35 for the reasons above. 

Fujiwara et al. also discloses in figure 12, an optical coupler 9see, MM!) and an optical 
semiconductor amplifier (see, SOA). 
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However, Fujiwara et al. is silent as to the plurality of wavelength tunable DBR 
laser having different pitches of the diffraction grating. 

Ikeda et al. discloses the diffraction grating with different grating (see, col.1 , lines 
15-22). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of invention to combine the diffraction grating with different grating of Ikeda et 
al. with a wavelength tunable DBR laser of Fujiwara et al because this provides a 
plurality of laser light beams having different wavelengths (see, col.1 , lines 15-22 of 
Ikeda et al.). 

Regarding claim 29, 35, 

Fujiwara et al. discloses the limitations of claim 12 for the reasons above and the 
effective length of 75% or less in a saturated effective length for the a first and a second 
passive region is rejected for the same reason applied above rejected claim 15. A high- 
reflection film coating an end face of the first passive region and the configuration 
having one passive region (claim 35) is obvious in this art since a high-reflection film 
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coating provides further improvement in terms of output power and efficiency and 
threshold power by the enhancement of grating reflectance and the configuration having 
one passive region is the another example as a DBR laser. 

Regarding claim 43-45, 

The decrease or the increase in said refractive index of said active region optical 
waveguide respectively caused by an increase or a decrease in a threshold current of 
the active region optical waveguide (claims 43-45) is obvious in this art since the 
threshold current of the active region optical waveguide is related with the change of 
carrier density which leads to the change of the refractive index. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Bendett et al. (US 6636678) discloses the method and apparatus for waveguide 
optics and devices. 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kinam Park whose telephone number is (571) 270- 
1738. The examiner can normally be reached on from 9:00 AM-5:00 PM. If attempts to 
reach the examiner by telephone are unsuccessful, the examiner's supervisor, MINSUN 
HARVEY, can be reached on (571) 272-1835. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

IK. P./ 

Examiner, Art Unit 2828 



/Minsun Harvey/ 

Supervisory Patent Examiner, Art Unit 2828 



